Immunologische und molekularbiologische Untersuchungen des outer membrane protein A von Proteus mirabilis by Hotz, Mark
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                     *        20         *        40         *        60         *            
E.coli    : MKKTAIAIAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFINNNGPTHENQLGAGAFGGYQVNPYVGFEMG :  75 
S.typhim. : MKKTAIAIAVALAGFATVAQAAPKDNTWYAGAKLGWSQYHDTGFIHNDGPTHENQLGAGAFGGYQVNPYVGFEMG :  75 
S.dysent. : MKKTAIAITVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFIDNNGPTHENQLGAGAFGGYQVNPYVGFEMG :  75 
Consensus : MKKTAIAIAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFI1N1GPTHENQLGAGAFGGYQVNPYVGFEMG       
                                                                                              
               80         *       100         *       120         *       140         *       
E.coli    : YDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDIYTRLGGMVWRADTKSNVYG-----KNHDTGVSPVFA : 145 
S.typhim. : YDWLGRMPYKGDNINGAYKAQGVQLTAKLGYPITDDLDFYTRLGGMVWRADTKSNVPGGPST-KDHDTGVSPVFA : 149 
S.dysent. : YDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDVYTRLGGMVWRADTKAHNNVTGESEKNHDTGVSPVFA : 150 
Consensus : YDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLD6YTRLGGMVWRADTKSNVNGGGE3EK1HDTGVSPVFA       
                                                                                              
                   160         *       180         *       200         *       220            
E.coli    : GGVEYAITPEIATRLEYQWTNNIGDAHTIGTRPDNGMLSLGVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSD : 220 
S.typhim. : GGIEYAITPEIATRLEYQWTNNIGDANTIGTRPDNGLLSVGVSYRFGQQEAAPVVAPAPAPAPEVQTKHFTLKSD : 224 
S.dysent. : GGVEWAITPEIATRLEYQWTNNIGDAHTIGTRPDNGLLSLGVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSD : 225 
Consensus : GG6E5AITPEIATRLEYQWTNNIGDAHTIGTRPDNG6LS6GVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSD       
                                                                                              
                *       240         *       260         *       280         *       300       
E.coli    : VLFNFNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDYLISKGIPADKI : 295 
S.typhim. : VLFNFNKSTLKPEGQQALDQLYIQLSNLDPKDGSVVVLGFTDRIGSDAYNQGLSEKRAQSVVDYLISKGIPSDKI : 299 
S.dysent. : VLFNFNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDYLISKGIPADKI : 300 
Consensus : VLFNFNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLG5TDRIGSDAYNQGLSE4RAQSVVDYLISKGIPADKI       
                                                                      
                     *       320         *       340         *        
E.coli    : SARGMGESNPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA : 346 
S.typhim. : SARGMGESNPVTGNTCDNVKPRAALIDCLAPDRRVEIEVKGVKDVVTQPQA : 350 
S.dysent. : SARGMGESNPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA : 351 
Consensus : SARGMGESNPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKG6KDVVTQPQA       
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                     *        20         *        40         *        60         *             
Seq1-0204f: TGGAATTCGCCCTTGCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACGT :  76 
Seq2-0204r: TGGAATTCGCCCTTGCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACGT :  76 
Seq3-0204f: TGGAATTCGCCCTTGCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACGT :  76 
Seq3-0204r: -----------------------------------------------------------ACTCTGCGTTCAGACGT :  17 
pCR-TOPO  : TGGAATTCGCCCTT-------------------------------------------------------------- :  14 
Consensus : TGGAATTCGCCCTTGCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACGT       
                                                                                               
              80         *       100         *       120         *       140         *         
Seq1-0204f: TCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGCT : 152 
Seq2-0204r: TCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGCT : 152 
Seq3-0204f: TCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGCT : 152 
Seq3-0204r: TCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGCT :  93 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
Consensus : TCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGCT       
                                                                                               
                 160         *       180         *       200         *       220               
Seq1-0204f: AACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTGC : 228 
Seq2-0204r: AACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTGC : 228 
Seq3-0204f: AACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTGC : 228 
Seq3-0204r: AACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGGTCTCAAAACTACAACCTGC : 169 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
Consensus : AACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTGC       
                                                                                               
             *       240         *       260         *       280         *       300           
Seq1-0204f: CTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGC : 304 
Seq2-0204r: CTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGC : 304 
Seq3-0204f: CTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGC : 304 
Seq3-0204r: CTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGC : 245 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
Consensus : CTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGC       
                                                                                               
                 *       320         *       340         *       360         *       380       
Seq1-0204f: AGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGAC : 380 
Seq2-0204r: AGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGAC : 380 
Seq3-0204f: AGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGCA------------ : 368 
Seq3-0204r: AGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGAC : 321 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
Consensus : AGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGAC       
                                               
                     *       400               
Seq1-0204f: TGCCTGGCTCCGGATCGTAAGGGCGAAT : 408 
Seq2-0204r: TGCCTGGCTCCGGATCGTAAGGGCGAAT : 408 
Seq3-0204f: ---------------------------- :   - 
Seq3-0204r: TGCCTGGCTCCGGATCGTAAGGGCGAAT : 349 
pCR-TOPO  : ------------------AAGGGCGAAT :  24 
Consensus : TGCCTGGCTCCGGATCGTAAGGGCGAAT       
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                     *        20         *        40         *        60         *             
Seq1-2627f: --------ATCTCACCATCACCATCACCATGGGATCCGCATGCGAGCTCAAATGAAAAAGACAGCTATCGCATTAG :  68 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
pQE-32    : ATGAGAGGATCTCACCATCACCATCACCATGGGATCCGCATGCGAGCTC--------------------------- :  49 
Consensus : ATGAGAGGATCTCACCATCACCATCACCATGGGATCCGCATGCGAGCTCAAATGAAAAAGACAGCTATCGCATTAG       
                                                                                               
              80         *       100         *       120         *       140         *         
Seq1-2627f: CAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAATACTTGGTATACCGGTGGTAAATT : 144 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : CAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAATACTTGGTATACCGGTGGTAAATT       
                                                                                               
                 160         *       180         *       200         *       220               
Seq1-2627f: AGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCGGTAACGGTAGCACACACAAAGAC : 220 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : AGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCGGTAACGGTAGCACACACAAAGAC       
                                                                                               
             *       240         *       260         *       280         *       300           
Seq1-2627f: CAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTTGAACTGGGTTATGACTGGTTAG : 296 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : CAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTTGAACTGGGTTATGACTGGTTAG       
                                                                                               
                 *       320         *       340         *       360         *       380       
Seq1-2627f: GTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTATCCAATTAACCACTAAATTAAG : 372 
Seq1-2627r: --------GCTTATAAAGGTTCATACAACAACGGTGCATCAAAAGCTCAAGGTATCCAATTAACCACTAAATTAAG :  68 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : GTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATCAAAAGCTCAAGGTATCCAATTAACCACTAAATTAAG       
                                                                                               
                     *       400         *       420         *       440         *             
Seq1-2627f: CTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGCGTGCAGATTCAACTGCAACT : 448 
Seq1-2627r: CTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGCGTGCAGATTCAACTGCAACT : 144 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : CTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGCGTGCAGATTCAACTGCAACT       

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
                                                                                               
             460         *       480         *       500         *       520         *         
Seq1-2627f: ATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATACTGGCGTTTCTCCAGTATTCGCATTAG : 524 
Seq1-2627r: ATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATACTGGCGTTTCTCCAGTATTCGCATTAG : 220 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : ATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATACTGGCGTTTCTCCAGTATTCGCATTAG       
                                                                                               
                 540         *       560         *       580         *       600               
Seq1-2627f: GTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAACAACATCGGTGATAAAGG : 600 
Seq1-2627r: GTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAACAACATCGGTGATAAAGG : 296 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : GTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAACAACATCGGTGATAAAGG       
                                                                                               
             *       620         *       640         *       660         *       680           
Seq1-2627f: TACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCAACCAAGAAACTCCAGCT : 676 
Seq1-2627r: TACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCAACCAAGAAACTCCAGCT : 372 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : TACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCAACCAAGAAACTCCAGCT       
                                                                                               
                 *       700         *       720         *       740         *       760       
Seq1-2627f: CCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACG : 752 
Seq1-2627r: CCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACG : 448 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : CCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTTACTCTGCGTTCAGACG       
                                                                                               
                     *       780         *       800         *       820         *             
Seq1-2627f: TTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC--------------------------- : 801 
Seq1-2627r: TTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGC : 524 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : TTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCTGTACAATGAATTAGC       
                                                                                               
             840         *       860         *       880         *       900         *         
Seq1-2627f: ---------------------------------------------------------------------------- :   - 
Seq1-2627r: TAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTG : 600 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : TAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTCAAAACTACAACCTG       
                                                                                               
                 920         *       940         *       960         *       980               
Seq1-2627f: ---------------------------------------------------------------------------- :   - 
Seq1-2627r: CCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTG : 676 
pQE-32    : ---------------------------------------------------------------------------- :   - 
Consensus : CCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTG       
                                                                               
             *      1000         *      1020         *      1040               
Seq1-2627f: ------------------------------------------------------------ :   - 
Seq1-2627r: CAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTT : 736 
pQE-32    : --------------------------------------------------GTCAAAGCTT :  59 
Consensus : CAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTT       
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                     *        20         *        40         *        60         *             
Seq1-2627f: AAATGAAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGA :  76 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : AAATGAAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGA       
                                                                                               
              80         *       100         *       120         *       140         *         
Seq1-2627f: CAATACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAAT : 152 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : CAATACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAAT       
                                                                                               
                 160         *       180         *       200         *       220               
Seq1-2627f: ATCGGTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAG : 228 
Seq1-2627r: ---------------------------------------------------------------------------- :   - 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : ATCGGTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAG       
                                                                                               
             *       240         *       260         *       280         *       300           
Seq1-2627f: GTTTTGAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCA : 304 
Seq1-2627r: -----------------------------------GCTTATAAAGGTTCATACAACAACGGTGCATCAAAAGCTCA :  41 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : GTTTTGAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATCAAAAGCTCA       
                                                                                               
                 *       320         *       340         *       360         *       380       
Seq1-2627f: AGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATG : 380 
Seq1-2627r: AGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATG : 117 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : AGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATG       
                                                                                               
                     *       400         *       420         *       440         *             
Seq1-2627f: GTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATA : 456 
Seq1-2627r: GTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATA : 193 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : GTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATA       
                                                                                               
             460         *       480         *       500         *       520         *         
Seq1-2627f: CTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCA : 532 
Seq1-2627r: CTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCA : 269 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : CTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCA       
                                                                                               
                 540         *       560         *       580         *       600               
Seq1-2627f: GTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCT : 608 
Seq1-2627r: GTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCT : 345 
Seq1-0204f: ---------------------------------------------------------------------------- :   - 
Seq2-0204r: ---------------------------------------------------------------------------- :   - 
Seq3-0204f: ---------------------------------------------------------------------------- :   - 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : GTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCT       
                                                                                               

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
             *       620         *       640         *       660         *       680           
Seq1-2627f: TACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGA : 684 
Seq1-2627r: TACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGA : 421 
Seq1-0204f: ------------------------------------------GCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGA :  34 
Seq2-0204r: ------------------------------------------GCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGA :  34 
Seq3-0204f: ------------------------------------------GCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGA :  34 
Seq3-0204r: ---------------------------------------------------------------------------- :   - 
Consensus : TACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCGGCTCCAGTTGTTGAGA       
                                                                                               
                 *       700         *       720         *       740         *       760       
Seq1-2627f: ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC : 760 
Seq1-2627r: ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC : 497 
Seq1-0204f: ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC : 110 
Seq2-0204r: ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC : 110 
Seq3-0204f: ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC : 110 
Seq3-0204r: -----------ACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC :  65 
Consensus : ACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGC       
                                                                                              
                     *       780         *       800         *       820         *             
Seq1-2627f: ---------------------------------------------------------------------------- :   - 
Seq1-2627r: ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC : 573 
Seq1-0204f: ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC : 186 
Seq2-0204r: ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC : 186 
Seq3-0204f: ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC : 186 
Seq3-0204r: ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC : 141 
Consensus : ACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGAC       
                                                                                               
             840         *       860         *       880         *       900         *         
Seq1-2627f: ---------------------------------------------------------------------------- :   - 
Seq1-2627r: CGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA : 649 
Seq1-0204f: CGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA : 262 
Seq2-0204r: CGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA : 262 
Seq3-0204f: CGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA : 262 
Seq3-0204r: CGTATCGGGTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA : 217 
Consensus : CGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTA       
                                                                                               
                 920         *       940         *       960         *       980               
Seq1-2627f: ---------------------------------------------------------------------------- :   - 
Seq1-2627r: AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA : 725 
Seq1-0204f: AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA : 338 
Seq2-0204r: AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA : 338 
Seq3-0204f: AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA : 338 
Seq3-0204r: AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA : 293 
Consensus : AAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAA       
                                                                 
             *      1000         *      1020         *           
Seq1-2627f: ---------------------------------------------- :   - 
Seq1-2627r: C--------------------------------------------- : 726 
Seq1-0204f: CGTCAAAGCTCGTGCAGCTCTGATCGACTGCCTGGCTCCGGATCGT : 384 
Seq2-0204r: CGTCAAAGCTCGTGCAGCTCTGATCGACTGCCTGGCTCCGGATCGT : 384 
Seq3-0204f: CGTCAAAGCTCGTGCA------------------------------ : 354 
Seq3-0204r: CGTCAAAGCTCGTGCAGCTCTGATCGACTGCCTGGCTCCGGATCGT : 339 
Consensus : CGTCAAAGCTCGTGCAGCTCTGATCGACTGCCTGGCTCCGGATCGT       
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                     *        20         *        40         *        60         *             
4243-157-f: CCCTTAACCAAGGGCAAATAATAAGGCTTAAAGCCAAATGCCTAACTTGGATGATAACGAGGCGTAAAATGAAAAA :  76 
4243-158-f: CCCTTAACCAAGGGCAAATAATAAGGCTTAAAGCCAAATGCCTAACTTGGATGATAACGAGGCGTAAAATGAAAAA :  76 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : CCCTT----------------------------------------------------------------------- :   5 
                                                                                               
                                                                                               
              80         *       100         *       120         *       140         *         
4243-157-f: GACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAATACTTGG : 152 
4243-158-f: GACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAATACTTGG : 152 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                 160         *       180         *       200         *       220               
4243-157-f: TATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCGGTAACG : 228 
4243-158-f: TATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCGGTAACG : 228 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
             *       240         *       260         *       280         *       300           
4243-157-f: GTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTTGAACT : 304 
4243-158-f: GTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTTGAACT : 304 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                 *       320         *       340         *       360         *       380       
4243-157-f: GGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTATCCAA : 380 
4243-158-f: GGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTATCCAA : 380 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                     *       400         *       420         *       440         *             
4243-157-f: TTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGCGTG : 456 
4243-158-f: TTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGCGTG : 456 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: ---------------------------------------------------------------------------- :   - 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
             460         *       480         *       500         *       520         *         
4243-157-f: CAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATACTGGCGTTTC : 532 
4243-158-f: CAGATTCAACTGCAACTATT-------------------------------------------------------- : 476 
4243-157-r: ---------------------------------------------------------------------------- :   - 
4243-158-r: -----------------------------------------------CGTTTCTCTTGAAATGATACTGGCGTTTC :  29 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                 540         *       560         *       580         *       600               
4243-157-f: TCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAAC : 608 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: ---------CGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAAC :  67 
4243-158-r: TCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAAC : 105 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
             *       620         *       640         *       660         *       680           
4243-157-f: AACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTAATGCTGAGTGTTGGTGTTGCTTACCGTTTC : 684 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: AACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTAATGCTGAGTGTTGGTGTTGCTTACCGTTTC : 143 
4243-158-r: AACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTAATGCTGAGTGTTGGTGTTGCTTACCGTTTC : 181 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               

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                 *       700         *       720         *       740         *       760       
4243-157-f: AACCAAGAAACTCCAGCTCCAGTTGTTGAGCCA------------------------------------------- : 717 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: AACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCT : 219 
4243-158-r: AACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCT : 257 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                     *       780         *       800         *       820         *             
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: TTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGG : 295 
4243-158-r: TTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGG : 333 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
             840         *       860         *       880         *       900         *         
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: TCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGT : 371 
4243-158-r: TCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGT : 409 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                 920         *       940         *       960         *       980               
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: TCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTC : 447 
4243-158-r: TCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTC : 485 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
             *      1000         *      1020         *      1040         *      1060           
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: CTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAGAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGC : 523 
4243-158-r: CTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAGAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGC : 561 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                 *      1080         *      1100         *      1120         *      1140       
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: TCGTGCAGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTTGAAATCGAAATCCAAGGTACAACTGAAGTTGTT : 599 
4243-158-r: TCGTGCAGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTTGAAATCGAAATCCAAGGTACAACTGAAGTTGTT : 637 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                                                               
                     *      1160         *      1180         *      1200         *             
4243-157-f: ---------------------------------------------------------------------------- :   - 
4243-158-f: ---------------------------------------------------------------------------- :   - 
4243-157-r: GTTCAACCTGGTCAATAATTCAAATAGTAGAGACATCTACTGTAATGAATTCTAAAAAAACCCTGCTTCGGCAGGG : 675 
4243-158-r: GTTCAACCTGGTCAATAATTCAAATAGTAGAGACATCTACTGTAATGAATTCTAAAAAAACCCTGCTTCGGCAGGG : 713 
pCR-TOPO  : ---------------------------------------------------------------------------- :   - 
                                                                                               
                                                
            1220         *      1240            
4243-157-f: ----------------------------- :   - 
4243-158-f: ----------------------------- :   - 
4243-157-r: TCTTTCTTTTGATGATGACTTTACAAGGG : 704 
4243-158-r: TCTTTCTTTTGATGATGACTTTACAAGGG : 742 
pCR-TOPO  : ------------------------AAGGG :  10 
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                   *        20         *        40         *        60         *               
miraOmpA: ATGAAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAA :   77 
Pm19OmpA: ATGAAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAA :   77 
Consensus ATGAAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGACAA        
                                                                                               
           80         *       100         *       120         *       140         *            
miraOmpA: TACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCG :  154 
Pm19OmpA: TACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCG :  154 
Consensus TACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAATATCG        
                                                                                               
             160         *       180         *       200         *       220         *         
miraOmpA: GTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTT :  231 
Pm19OmpA: GTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTT :  231 
Consensus GTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTAGGTTTT        
                                                                                               
                240         *       260         *       280         *       300                
miraOmpA: GAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTAT :  308 
Pm19OmpA: GAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTAT :  308 
Consensus GAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCTCAAGGTAT        
                                                                                               
           *       320         *       340         *       360         *       380             
miraOmpA: CCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGAATGGC :  385 
Pm19OmpA: CCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGGTATGGC :  385 
Consensus CCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGTATGG*ATGGC        
                                                                                               
              *       400         *       420         *       440         *       460          
miraOmpA: GTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGAGACTCAAAAACGTTTCTCTGATAATGATACTGGCGTT :  462 
Pm19OmpA: GTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAATGATACTGGCGTT :  462 
Consensus GTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAG**ACTCAAAAACGTTTCTCTGA*AATGATACTGGCGTT        
                                                                                               
                 *       480         *       500         *       520         *       54        
miraOmpA: TCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAA :  539 
Pm19OmpA: TCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAA :  539 
Consensus TCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAGTATCAGTGGATCAA        
                                                                                               
          0         *       560         *       580         *       600         *              
miraOmpA: CAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCA :  616 
Pm19OmpA: CAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCA :  616 
Consensus CAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGTGTTGCTTACCGTTTCA        
                                                                                               
           620         *       640         *       660         *       680         *           
miraOmpA: ACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTT :  693 
Pm19OmpA: ACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTT :  693 
Consensus ACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTTGTTGAGAACAAAACCTTT        
                                                                                               
              700         *       720         *       740         *       760         *        
miraOmpA: ACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCT :  770 
Pm19OmpA: ACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCT :  770 
Consensus ACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGTCAAGAAGCACTGAATGGTCT        
                                                                                               
                 780         *       800         *       820         *       840               
miraOmpA: GTACAACGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTC :  847 
Pm19OmpA: GTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTC :  847 
Consensus GTACAA*GAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGTTACACTGACCGTATCGGTTCTC        
                                                                                               
            *       860         *       880         *       900         *       920            
miraOmpA: AAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTAGTATCTAAAGGTATTCCTGCA :  924 
Pm19OmpA: AAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCTGGTATCTAAAGGTATTCCTGCA :  924 
Consensus AAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTACCT*GTATCTAAAGGTATTCCTGCA        
                                                                                               
               *       940         *       960         *       980         *      1000         
miraOmpA: AACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACATCAAAGCTCGTGC : 1001 
Pm19OmpA: AACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAACGTCAAAGCTCGTGC : 1001 
Consensus AACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAACACTTGTGACAAC*TCAAAGCTCGTGC        

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                  *      1020         *      1040         *      1060         *      10        
miraOmpA: AGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTAGAAATCGAAATCCAAGGTACAACTGAAGTTGTTGTTCAAC : 1078 
Pm19OmpA: AGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTAGAAATCGAAATCCAAGGTACAACTGAAGTTGTTGTTCAAC : 1078 
Consensus AGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTAGAAATCGAAATCCAAGGTACAACTGAAGTTGTTGTTCAAC        
                                                                                               
          80           
miraOmpA: CTGGTCAATAA : 1089 
Pm19OmpA: CTGGTCAATAA : 1089 
Consensus CTGGTCAATAA        
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                    *        20         *        40         *        60         *            
miraOmpA : MKKTAIALAVAVAAFATAAQAAPKDNTWYTGGKLGWSQYQSTGNNWDGVNIGNGSTHKDQIGAGAFAGYQYNQYL :  75 
Pm19OmpA : MKKTAIALAVAVAAFATAAQAAPKDNTWYTGGKLGWSQYQSTGNNWDGVNIGNGSTHKDQIGAGAFAGYQYNQYL :  75 
Consensus  MKKTAIALAVAVAAFATAAQAAPKDNTWYTGGKLGWSQYQSTGNNWDGVNIGNGSTHKDQIGAGAFAGYQYNQYL       
                                                                                             
              80         *       100         *       120         *       140         *       
miraOmpA : GFELGYDWLGRMAYKGSYNNGAFKAQGIQLTTKLSYPVMDDLDVYTRLGGMEWRADSTATINATSAETQKRFSDN : 150 
Pm19OmpA : GFELGYDWLGRMAYKGSYNNGAFKAQGIQLTTKLSYPVMDDLDVYTRLGGMVWRADSTATINATSAGTQKRFSEN : 150 
Consensus  GFELGYDWLGRMAYKGSYNNGAFKAQGIQLTTKLSYPVMDDLDVYTRLGGMEWRADSTATINATSAETQKRFSDN       
                                                                                             
                  160         *       180         *       200         *       220            
miraOmpA : DTGVSPVFALGTEYAITPNIATRLEYQWINNIGDKGTLNARPDNGMLSVGVAYRFNQETPAPVVEPAPVVAPAPV : 225 
Pm19OmpA : DTGVSPVFALGTEYAITPNIATRLEYQWINNIGDKGTLNARPDNGMLSVGVAYRFNQETPAPVVEPAPVVAPAPV : 225 
Consensus  DTGVSPVFALGTEYAITPNIATRLEYQWINNIGDKGTLNARPDNGMLSVGVAYRFNQETPAPVVEPAPVVAPAPV       
                                                                                             
               *       240         *       260         *       280         *       300       
miraOmpA : VENKTFTLRSDVLFNYNKSSLKAEGQEALNGLYNELANIDPTQGRVVVIGYTDRIGSQNYNLPLSEKRAQSVVDY : 300 
Pm19OmpA : VENKTFTLRSDVLFNYNKSSLKAEGQEALNGLYNELANIDPTQGRVVVIGYTDRIGSQNYNLPLSEKRAQSVVDY : 300 
Consensus  VENKTFTLRSDVLFNYNKSSLKAEGQEALNGLYNELANIDPTQGRVVVIGYTDRIGSQNYNLPLSEKRAQSVVDY       
                                                                                
                    *       320         *       340         *       360         
miraOmpA : LVSKGIPANSISAEGRGKENPVTGNTCDNIKARAALIDCLAPDRRVEIEIQGTTEVVVQPGQ : 362 
Pm19OmpA : LVSKGIPANSISAEGRGKENPVTGNTCDNVKARAALIDCLAPDRRVEIEIQGTTEVVVQPGQ : 362 
Consensus  LVSKGIPANSISAEGRGKENPVTGNTCDNIKARAALIDCLAPDRRVEIEIQGTTEVVVQPGQ       

**%'@C$2,("!8 ;? (!"/. !"*!
1'+@ ( !
"*!&6%
A24IA24=1B	;C0-.K!*EA24IA24=1B
	*E1B	8


	  D3

< 
 4		 0.   ' 	    0F-  4
 
C!*-3'*C-'*CE00.4	82

(
ED'E.M0+DG0F-

1%'%0% ,)$!2,$2, #(!!."/
4
4
BA24	*E>


2$ >
8"
  

 
 8

;
8
4
B'	
 		' 


 
  
 	 888	 
 
4
B!
	8
 7	
1	$A8

 @ 
 2
	 QA8
' -..-S 
 4 "
/
 


 1B"
  A24 8
  
 !2=1B 
	*EQ#
'*EE0S>
"
>



 4
B 
"    
	 
1B
4		0*

48

"/
8

2$

>
8"	 /
  
  

 8
  1"8

?71@47<%,!
8
( 4		 0-     >
 
 4
=1B  A24
4		0*8

2	0	



 
    
  
8 4
 


2$"


4
"
2"1B

A24=4
B
 >
8"8
' 
 1   		 1 
' 8
  
  

	
6:
8

6:
8

  	  4
 	
 98  	 *E   	
;C0-.	
8
:
	


	  DD

 
 
 
                                                                                              
                     *        20         *        40         *        60         *            
E.coli    : MKKTAIAIAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFIN-----NNGPTHENQLGAGAFGGYQVNPYV :  70 
S.typhim. : MKKTAIAIAVALAGFATVAQAAPKDNTWYAGAKLGWSQYHDTGFIH-----NDGPTHENQLGAGAFGGYQVNPYV :  70 
S.dysent. : MKKTAIAITVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFID-----NNGPTHENQLGAGAFGGYQVNPYV :  70 
E.amylov. : MKKTAIAIAVALAGFATVAQAAPKDDTWYTGGKLGWSQYHDTGYYGNGYENNDGPTHESQLGAGAFLGYQANQYL :  75 
E.aerog.  : MKKTAIAIAVALAGFATVAQAAPKDNTWYAGGKLGWSQFHDTGWYNSNLNNN-GPTHESQLGAGAFGGYQVNPYL :  74 
mira      : MKKTAIALAVAVAAFATAAQAAPKDNTWYTGGKLGWSQYQSTGNNWDGVNIGNGSTHKDQIGAGAFAGYQYNQYL :  75 
P.mir.19  : MKKTAIALAVAVAAFATAAQAAPKDNTWYTGGKLGWSQYQSTGNNWDGVNIGNGSTHKDQIGAGAFAGYQYNQYL :  75 
A.Korn    : ---------------------APSDNTWYTG-------------------------------------------- :  10 
Consensus   MKKTAIA6AVA6AGFATVAQAAPKD1TWYTGGKLGWSQ5HDTG5I11G6NIN1GPTHE1Q6GAGAFGGYQVNPY6       
                                                                                              
               80         *       100         *       120         *       140         *       
E.coli    : GFEMGYDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDIYTRLGGMVWRADTKSNVYG-----KNH---- : 136 
S.typhim. : GFEMGYDWLGRMPYKGDNINGAYKAQGVQLTAKLGYPITDDLDFYTRLGGMVWRADTKSNVPGGPST-KDH---- : 140 
S.dysent. : GFEMGYDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDVYTRLGGMVWRADTKAHNNVTGESEKNH---- : 141 
E.amylov. : GFELGYDWLGRMPNKGDVTNGAFKAQGIQMAAKLSYPIADDLDVYTRLGGMVWRADATQTNPTYGRIS-NH---- : 145 
E.aerog.  : GFEMGYDWLGRMPYKGVKVNGAFSSQAVQLTAKLGYPITDDLDIYTRLGGMVWRADS-SNS----IAGDNH---- : 140 
mira      : GFELGYDWLGRMAYKGSYNNGAFKAQGIQLTTKLSYPVMDDLDVYTRLGGMEWRADSTATINATSAETQKRFSDN : 150 
P.mir.19  : GFELGYDWLGRMAYKGSYNNGAFKAQGIQLTTKLSYPVMDDLDVYTRLGGMVWRADSTATINATSAGTQKRFSEN : 150 
A.Korn    : -------------------------------GKLSYPVMDDLDVYTRLGGMVWRT-------------------- :  34 
Consensus   GFE6GYDWLGRMPYKGSVNNGA5KAQG6Q6TAKLGYP6TDDLD6YTRLGGMVWRAD3KSN6NATSA33K1HFSDN       
                                                                                              
                   160         *       180         *       200         *       220            
E.coli    : DTGVSPVFAGGVEYAITPEIATRLEYQWTNNIGDAHTIGTRPDNGMLSLGVSYRFGQGEAAPVVAPAP--APAPE : 209 
S.typhim. : DTGVSPVFAGGIEYAITPEIATRLEYQWTNNIGDANTIGTRPDNGLLSVGVSYRFGQQEAAPVVAPAP--APAPE : 213 
S.dysent. : DTGVSPVFAGGVEWAITPEIATRLEYQWTNNIGDAHTIGTRPDNGLLSLGVSYRFGQGEAAPVVAPAP--APAPE : 214 
E.amylov. : DTGVSPLAAVGVEYAVTKNWATRLDYQWVNNIGDAGTVGARPDNSMLSVGVSYRFGQDEAAPVVAPAP--APAPV : 218 
E.aerog.  : DTGVSPVFAGGVEWAMTRDIATRLEYQWVNNIGDAGTVGVRPDNGMLSVGVSYRFGQEDNAPVVAPAP--APAPE : 213 
mira      : DTGVSPVFALGTEYAITPNIATRLEYQWINNIGDKGTLNARPDNGMLSVGVAYRFNQETPAPVVEPAPVVAPAPV : 225 
P.mir.19  : DTGVSPVFALGTEYAITPNIATRLEYQWINNIGDKGTLNARPDNGMLSVGVAYRFNQETPAPVVEPAPVVAPAPV : 225 
A.Korn    : ------------------------------------------------------FNQETPAPVVEPAP------- :  48 
Consensus   DTGVSP6FAGG6E5A6TP1IATRLEYQW6NNIGDAGT6GARPDNG6LS6GVSYRFGQ2EAAPVVAPAPVVAPAPE       
                                                                                              
                *       240         *       260         *       280         *       300       
E.coli    : VQTKHFTLKSDVLFNFNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDY : 284 
S.typhim. : VQTKHFTLKSDVLFNFNKSTLKPEGQQALDQLYIQLSNLDPKDGSVVVLGFTDRIGSDAYNQGLSEKRAQSVVDY : 288 
S.dysent. : VQTKHFTLKSDVLFNFNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDY : 289 
E.amylov. : VETKRFTLKSDVLFTFNKSTLKPEGQQALDQLYTQLSNLDPKDGSVVVLGYTDRIGSEQYNQKLSEKRAQSVVDY : 293 
E.aerog.  : VTTKTFTLKSDVLFNFNKATLKPEGQQALDQLYTQLSNMDPKDGSAVVLGYTDRIGSEQYNQKLSEKRAQSVVDY : 288 
mira      : VENKTFTLRSDVLFNYNKSSLKAEGQEALNGLYNELANIDPTQGRVVVIGYTDRIGSQNYNLPLSEKRAQSVVDY : 300 
P.mir.19  : VENKTFTLRSDVLFNYNKSSLKAEGQEALNGLYNELANIDPTQGRVVVIGYTDRIGSQNYNLPLSEKRAQSVVDY : 300 
A.Korn    : -----IGLRSDVLFNYNK---------------------------VVVIGYTNRIGSQDYNLPLSEKRAQSVVNY :  91 
Consensus   V2TKHFTL4SDVLFN5NKS3LKPEGQ2AL1QLY32LSN6DPKDGSVVV6G5T1RIGS21YNQGLSE4RAQSVV1Y       
                                                                                 
                     *       320         *       340         *       360         
E.coli    : LISKGIPADKISARGMGESNPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA : 346 
S.typhim. : LISKGIPSDKISARGMGESNPVTGNTCDNVKPRAALIDCLAPDRRVEIEVKGVKDVVTQPQA : 350 
S.dysent. : LISKGIPADKISARGMGESNPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA : 351 
E.amylov. : LVSKGIPSNKISARGEGKSNPVTGNTCDSVKGRKALIDCLAPDRRVEIQVKGIKDVVTQPQA : 355 
E.aerog.  : LVAKGIPANKISARGMGESDPVTGNTCDNVKARAALIDCLAPDRRVAIEVKGYKDVVTQPQA : 350 
mira      : LVSKGIPANSISAEGRGKENPVTGNTCDNIKARAALIDCLAPDRRVEIEIQGTTEVVVQPGQ : 362 
P.mir.19  : LVSKGIPANSISAEGRGKENPVTGNTCDNVKARAALIDCLAPDRRVEIEIQGTTEVVVQPGQ : 362 
A.Korn    : LVSK-----------------------------AALINCLAPNR------------------ : 106 
Consensus   L6SKGIPA1KISARGMGES1PVTGNTCDN6KARAALI1CLAP1RRVEI26KG6KDVVTQPQA       
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                     *        20         *        40         *        60         *             
4445-161-n: ATGGAAAAGACAGCTATCGCATTAGCAGTGGCAGTGGCAGCTTTCGCAACTGCAGCGCAAGCAGCTCCAAAAGAC :   75 
4647-170-n: ---------------------------------------------------------------------ATGGAC :    6 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                                                               
               80         *       100         *       120         *       140         *        
4445-161-n: AATACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAAT :  150 
4647-170-n: AATACTTGGTATACCGGTGGTAAATTAGGTTGGTCTCAGTATCAAAGTACTGGTAACAATTGGGACGGCGTGAAT :   81 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                                                               
                   160         *       180         *       200         *       220             
4445-161-n: ATCGGTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTA :  225 
4647-170-n: ATCGGTAACGGTAGCACACACAAAGACCAAATTGGTGCTGGTGCATTTGCTGGTTATCAGTACAACCAATACTTA :  156 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                                                               
                *       240         *       260         *       280         *       300        
4445-161-n: GGTTTTGAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCT :  300 
4647-170-n: GGTTTTGAACTGGGTTATGACTGGTTAGGTCGTATGGCTTATAAAGGTTCATACAACAACGGTGCATTCAAAGCT :  231 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: ---------------------------------------------------------------------ATGGCT :    6 
                                                                                               
                     *       320         *       340         *       360         *             
4445-161-n: CAAGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGT :  375 
4647-170-n: CAAGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGT :  306 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: CAAGGTATCCAATTAACCACTAAATTAAGCTATCCAGTAATGGATGACTTAGACGTTTATACACGTTTAGGTGGT :   81 
                                                                                               
              380         *       400         *       420         *       440         *        
4445-161-n: ATGGTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAAT :  450 
4647-170-n: ATGGTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAAT :  381 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: ATGGTATGGCGTGCAGATTCAACTGCAACTATTAATGCAACTTCAGCAGGAACTCAAAAACGTTTCTCTGAAAAT :  156 
                                                                                               
                   460         *       480         *       500         *       520             
4445-161-n: GATACTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAG :  525 
4647-170-n: GATACTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAG :  456 
4850-172-n: --------------------------------------------------------------------------- :    - 
5152-178-n: GATACTGGCGTTTCTCCAGTATTCGCATTAGGTACTGAATACGCGATCACTCCTAACATTGCTACTCGTCTTGAG :  231 

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                *       540         *       560         *       580         *       600        
4445-161-n: TATCAGTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGT :  600 
4647-170-n: TATCAGTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTC-------------------------- :  505 
4850-172-n: ------------------------------------------------ATGGACAATGGTATGCTGAGTGTTGGT :   27 
5152-178-n: TATCAGTGGATCAACAACATCGGTGATAAAGGTACTCTGAACGCTCGTCCAGACAATGGTATGCTGAGTGTTGGT :  306 
                                                                                               
                     *       620         *       640         *       660         *             
4445-161-n: GTTGCTTACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTT :  675 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: GTTGCTTACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTT :  102 
5152-178-n: GTTGCTTACCGTTTCAACCAAGAAACTCCAGCTCCAGTTGTTGAGCCAGCTCCAGTAGTTGCTCCAGCTCCAGTT :  381 
                                                                                               
              680         *       700         *       720         *       740         *        
4445-161-n: GTTGAGAACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGT :  750 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: GTTGAGAACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGT :  177 
5152-178-n: GTTGAGAACAAAACCTTTACTCTGCGTTCAGACGTTCTGTTCAACTACAACAAATCTTCTCTGAAAGCTGAAGGT :  456 
                                                                                               
                   760         *       780         *       800         *       820             
4445-161-n: CAAGAAGCACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGT :  825 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: CAAGAAGCACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAGGTCGTGTCGTAGTTATCGGT :  252 
5152-178-n: CAAGAAGCACTGAATGGTCTGTACAATGAATTAGCTAACATCGACCCAACTCAAG-------------------- :  511 
                                                                                               
                *       840         *       860         *       880         *       900        
4445-161-n: TACACTGACCGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTAC :  900 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: TACACTGACCGTATCGGTTCTCAAAACTACAACCTGCCTCTGTCAGAAAAACGTGCTCAATCTGTAGTTGATTAC :  327 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                                                               
                     *       920         *       940         *       960         *             
4445-161-n: CTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAAC :  975 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: CTGGTATCTAAAGGTATTCCTGCAAACAGCATCTCTGCAGAAGGTCGTGGTAAAGAAAACCCAGTAACTGGCAAC :  402 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                                                               
              980         *      1000         *      1020         *      1040         *        
4445-161-n: ACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTAGAAATCGAAATC : 1050 
4647-170-n: --------------------------------------------------------------------------- :    - 
4850-172-n: ACTTGTGACAACGTCAAAGCTCGTGCAGCTCTGATCGATTGCTTAGCGCCAGACCGTCGTGTAGAAATCGAAATC :  477 
5152-178-n: --------------------------------------------------------------------------- :    - 
                                                        
                  1060         *      1080              
4445-161-n: CAAGGTACAACTGAAGTTGTTGTTCAACCTGGTCAA : 1086 
4647-170-n: ------------------------------------ :    - 
4850-172-n: CAAGGTACAACTGAAGTTGTTGTTCAACCTGGTCAA :  513 
5152-178-n: ------------------------------------ :    - 
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Ebene 1: 
Problembeschreibung und Zielbestimmung 
Überprüfung der Zielbestimmung anhand der Leitprinzipien 
        Erhaltung  (der Menschheit in ihren natürlichen und kulturellen  
                            Lebenszusammenhängen) 
        Entfaltung (der körperlichen, seelischen und geistigen Fähigkeiten und  
                            des sozialen Zusammenlebens der Menschen) 
Ebene 2: 
Benennung der Mittel zur Erreichung des Ziels 
Überprüfung der Mittel anhand von 
    Sachkriterien (Funktionsfähigkeit, Sicherheit, Wirtschaftlichkeit, Legalität) 
    Ethischen Kriterien (Humanorientierung, Sozialorientierung, Umwelt- 
                                        orientierung, Zukunftsorientierung) 
Ebene 3: 
Angesichts der Erwartung von Nebenfolgen: 
Güterabwägung anhand von drei Regeln 
                     1. Alternativerwägungsregel 
                     2. Nebenfolgenminimierungsregel 
                     3. Unterlassungsfolgenregel 
Ebene 4: 
Angesichts fortbestehender Unsicherheiten hinsichtlich der Wahl des 
geeigneten Mittels 
Entscheidung anhand zweier Modelle 
                         1. Probabilistisches Modell (Wagnismodell) 
                         2. Tutioristisches Modell (Vorsichtsmodell) 
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